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Biological and Water Quality Survey of the Grand River
(Lake, Ashtabula & Geauga County)

Ohio EPA, Division of Water Quality Monitoring & Assessment
Surface Water Sectien
1030 King Ave
Columbus, Ohio 43212

Intraducrion

The Grand River study area extended from Eranct Rd. (RM 28.4)
dewnstream to the moutn (Figure 1, Table 1).

Specific objectives of this evaluation were tor

1) brologically evaluate the existing ‘Warmwater Habitat use designation.

N
Y

2) evaluate the impact on water quality resulting discharges from the
Painesville WWTP, leachate and runoff from the Diamond Shamrock
20Ca ash and cnromate disposal landfills, and the Chardon WWTP on Ei¢
Creek. Several other municipal ang 'naustrial gischargers wers alse
evaiuated ac a result of thewr presencs 1n the study area.

The Tindings of thig evaluation may factor into reguiatory actions taken oy
Chic EP& {e.g. NPDES permits) and eventuaily 0 incorporated into the Stats
water quaiity management plans and bienniai S0S(b) report,

e e . e b = —— A T " A —— ek = . .E B e b e s . ——



UulL. VLA VJd vu Wiy MVvOeE LIIVE YWl VAl Vidy o, Y TU

—__DISPOSAL

B

j 1 AREAS
> L\ % S
a?0® \ WW RIVER
al Y
\
\9]
o : GRAN
PAINESVILLE ! —
-a
r
-1 pP—
- l-_r:
&,
‘e
€
&
e
GRAND
RIVER
BASIN
N
o] - 5
Miles
- = = "

{
CHARDON == ' WWTPY
|

]

e - -
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Table 1.

Sampling lecations (effluent sampie - E. w
sediment chemistry - S

the Grand River stucy r.u, 1987

,benthos -8B, fisn-F fi

Stream/  Typeof USGS 7 5 mn
River Mile Sampling  County Townsnip  Lautuges! cnoviude Landmark Quad. Map
284 B Ashtabula Harcersfield 41 457267/85 S&18" Brandt Rd. Geneva
22 B Lake Madissn 41 44777/€1 02'43" Ust. SR 523 Thomoson
225 C Lake Madison 41 4476781 02483 QDst. SP 528 Thomosan
20 F Lake Madison 41 24317781 0310" Det Sr 528 Thomoss
iZ86 B Lake Perry 41 ATT278T 11097 Dst. Vrooman Rd. Thompson
134 F Lake Panesville 41 AT27731 11087 Dst Vraoman Rd  Themsson
90 FFT Lake Panesvitle 41 3230731 13987 Dst B Cr Paineswille
36 B Lake Painesville 41 43937031 13357 Ust. SR 34 Painezville
33 c Laka Panesville 41 A3597S 13417 SR 84 Bridie Paineswille
52 B Lake Paineswille 41 2803781 1209 Ady Rec. Park Samnesvills
g1 . FL Lake Painesville 47320073 130T Uetl Gibbs 2ulfzl Talneslle
£3 C Lake Painesville 41 Q28720 13547 ALSPZEmdge Panesvill
54 B Lake Painiesvilie 41 449287/30 133867 Dst SR T Painegvii
.2 F Lake Bainesvilie 41 4227731 a8V Dstl Gibb's Dulfull Pamesuille
4.4 FFT Lake Paineswville 21 2578721 14737 Dst Sull Landfit Perry
13 B Lake Paineswville 41 2ENCTEY 4I5S Ady Salllandfill Mentor
3! C Lake Painesville 41 432487320 15977 Ust. Landfills Mentor
20 £2 Lake Paneswille 41 4447731 154587 st Panes WWTP ™Mentor
23 C Lake Pamecyville 41 4822081 15480 St Clar 2t Mentor
23 C/Surface Lake Paineswviile 41 44GeT81 18T8" SREIT Mentur
23 C/Bottom Lake Paineswville 41 24406"/31 15'59" SR SIS Mentor
2.1 B Laka Painesville 41 4402731 1€'13" UstRam!sland  Mentor
20 FET Lake alnesyille T 8&CST/EY 16130 Dstl Paires WWTF Mentor
1.3 C/Surface Lake Pamneswville 41 48138781 1634" Dst.RR Bridge Menter
1.8 C/Bottom Lake Painesville 41 44'187/81 1634" Dst.RRBridge  Mentor
08 B Lake Painesville 41 44T77/81 16S6™ Near mouth Mentor
(cont J
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Table 1. (cont.)

Stream/  Typeof USGS 7.5 min

River Mile Sampling__County _ Township  Latituds/tcngrtude Landmark Quag ™Mz3
0.5 FFT Lake Painesville 41 45067/8% 1656~  Ust. Salt tipple Menton
03 C/Surface Lake Painesville 41 4524°/81 1652°  Near mouth Mentor
0.3 C/Surface Lake Painesville 41 45247/8% 1652" Near mouth Menter

8 g Crask
164 ¢ Grauga Hambden 41 38207/t 11725 SR & Bridge Cherzin
16.3 F Seauga Hambdan 41 359872 1425T Ust Char WwT. haroer
16.1 2 Geauca Chardon 41 352072 1130 Ust. Char WWTE  Charoo-
15.9 F Geauga Chardon 41 35227020 136 Dst. Char.WWTP  Chor:is
IS8 5 Jwauga Hambden A1 I8N0 e Dab Char WWTR O Chamor
1€ c Geauga Charion 41 387170 1GS Ust woodin RS Chanoin
42 A Geauga Chargdan 41 I81MGT/ET 1ISST Ust. ‘weodin R¢ Charzon
L) £ Feauga Charden 41 352eSy 20 Dst Woodin Pd Craemios
2s F Seauga Concord 4t JELZUET 1T Ust SR £03 Cham o

N
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Results and Discussion

Biological and chemical 1mpacts were apparent In the 1987 sampling results
from Big Creek and the Crand River. Biological impacts resulting from
changes in the quality of habitat were also detected. Highlights from
the19387 field samoiing results include :

Chemical, effluent and bioassay sampling (Tables 2-4)

Grand River

- Few chemiczai parameters exceeded water quality criteria.
Violations of the TDS water q ality criteria were found from RM 3.1
downstream o =iM1.7C. A single violation of the copper WQS was found in
asurface grao at aM 1.1, Big Creek had viotations of the D.O. WQS
upstream from the Chardon WWTP and the 1JC total phosphorus guideline
downstrezm “rom the WWTP Elevated iron concentrations were

responsible ¥or :.“.c meiority of the exceedances of chemical watser
quality cr;::*': 'nthe Grang ]iver study area with violations extanding
from RM 22 < 70 the mouth.

- Water qualily Ihangsa
Shamrock Co waste 12go
chiorides f:creased Jownstr
concentrations of € ch
dilution with _axe
these chemiczais,

g icantly dowr ream from the Diamond

00N3. Concnmr onsg of TDS, calcium, sodium, and
tream frO'nt iagoons. Elevated

emicals persi St J ]mObt {0 the moutn where

me watsrresulted in oweread concentrations for

- Screening Dicassave of Srand River water (upstream from the Patnesville
W'WTP) 2nc ¢rao ang composite samples of the pre-chlorination final
effluent from the Painesville WWTP revealed no acute toxicity
attributable Lo the Painesville WWTP or sources upstream from the
plant. The 1ssug of chronic toxicity from these sources was not
addressed by furtner Dioassay tests.

- The Painesvi'le WWTP had no discernable impact on chemical water
quality. Valugs for nutrients, solids and metals were similar upstream
and downstrezm from the Painesville WWTP.




Table 3. Violations of Ohio EPA Warmwater/Excentional Warmwater/Cold
Water Habitat water quality standards (CAC 3745-1)
chemical/physical parameters measured in the Grand River study
area, 19687 (Concentrations qiven as ug/1 unless otherwise noted).

Stream Name River Mile Viglation: Parameterivalue)

Grand River 22.4 Fe-TR (20802, 13409)

Grand River 85 Fe-TR (242208, 16209)

Grang River 6.1 Fe-TR 116103

Srznd River 55 Fe-TR (33102, 17003

Grang River 31 Fo-TR1QZNAY TDS (16704 2730

Grand River 2.2 Fa-TR (&30 ) T0S 16707 2Ca03;

Grana River 23 80ttom  Fe-TR (18S0%, 14703 TDS (20604 24304

Grand Rivar 2 ZSurface  Fa-TROIG20E;, 18502 25302

Grano Oover I 3fattam  Fa-TR jna‘ P70 12503 TRS

(16407

Grand Diver 1 3 Surface Fa-TR{'2704); TDS L 16QGA)

Grand Bover 11 Botiom  Fa-TRIT7109, 21202 11609, 17003

Grang River 11 Surface Fe-TR {12504, 10002): Cy-TR (1£53d;

Grand Siver 0.3 Bottcm  Fe-TR {19502 237023)

Sranc Jiver 0.3 Surface Fe-TE (11203

Big Cresk 168 DC. {32mg e, 35 mg/18, 35 mg/d 358
me/ 18 Fa-TR (21108 12702 20808

Sig Creak 148 Fe-TR 1 1S60%), Shosphorus-T (22 mao/'©

NGicanae V]OIQUC"'\ "T nuMarical W(‘uQ for nravention of Cnr‘(\m TOVICITY
INGICAT2as v

indicates a v1olar on of fhp IJC Ou1de1me of 1 mml for rrmutarles m
the Grear Lakes.
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Table 4. Results (mean/maximum-minimum)2@ of chemical/physical
sampling in the Grand River, Big Creek study area July-
September, 1987.

CONVENTIONALS

STREAM TEMP CNDUCTVY DO BOD-SDAY CoD pH RESIDUE TOT
R (€9 (mg/1) (ma/!) (mg:)) (maslj (SU) NFLT (mgrij

6rand River

22 i6.3/24.0~-15.0 237.5/251-183 g.i/10.3-5.¢ - 35/35 BN/C.I-77 24/52-3
85 18.0/23.0-13.5 267 0/313-167 8.1/10 G055 - 37/742-5% 70/0 =T 4 ZB/37-13
6.1 20.0/24.0-14.0 256.0/324-270 8.5/106-0¢ - 26.5/32-2i 8.0/5 i~3.0 17/Z6-6
55 20.0/240-14.0 Z278.0/335~-194 8.3/10.0-56.3 - 25 £/33-25 BT =73 93/10-3
3.0 240/300-37.0  1727/3300-325 31/86-73 RSG5 4 330/48-26 7S5/E =TS 1157

Painesville WWTP
28 240/295-i75 1617/33500-380 0/8.0-7 ! 183/138-185 3T.0s51-25 T8 2-T 4 1i/21-5
235 245/290-18.0 1765/3100-50690 8.0/8.7-7.4 75/1.9-16  34.0/41-25 8.0/3.3-"5 11/2i-%
2.38 245/29.0-18.0 1767/3000-3€EC 8.0/8.7-7.5 va/td-td 35074 8.06/82-"¢c 15/23-11
.88 248/265515.0 1322/1825-380 32/56-52 25/34-18 27.0/30-2S BO/54-77 12/15-1¢
i.08 24.0/260-17.5 1415/2100-355 7.2/85.4-6.3 1.3/2.0-1.5 30.0/33-2¢% 7.3/5.1=75 Z4/2¢-16
1.1S 25.0/285-200 877/1300-340 72/5.0-3.8 1 3/20-1.7 22 5/26-20 739/83-74 105/14-3
1B 240/23.0-175 662/1100-825 53/8.2-34 1.3/1.3-1.2 24.5/23-2¢ 77/76-7 ¢ 24/28-1C
0.35 245/27 (-200 <38/780-27S 7.5/5.1-5.1 HRTRIACEIY 25.0/740-290 8.1/85-"5 7/1i-d
0.2 23.5/270-160 547/1115-280 6.0/77-43 19/1.0-10 22.5/30-20 73/81-T9 Z3/37-ii

Big Creek

156 164/200-30  387/432-316 35/4.0-32 25/26-25 36.6/41-34 T3/30-T0 13 7r20~7

Chardon WWTP

140  16.3/20.0-10.0 610/756-465 5.7/7.8-4.2 3.0/435-13 24 2/28-21 7H/706-74 6.7/8-5

(cont.)




Tz;ble 4 {(continued)

NUTRIENTS

STREAM NH3-N TOT  NO2-N TOT TOT KJEL NO2 & NO3 N PHOS TOT

RM (ma/1) (mg/t) (mg/1) TOT (mg/D) (mg/l)

226 0.05 0.02/0 92 Q625.08-04 0Q435/05-027  0.065/0.1-8.05
85 0.05/00S 002/002 0475/0.8-03 033/058-01 0072/0 1-0 0%
g1 0.05/005 0.02/¢ 02 0 1656/0.6-03 0.28/028 0 07/0.00-) 0S
53 005/0.0% 002/002 0475/03-03 (Q45/033-0F 0 0535/0.06-0C5
21 0077/0 '6-0 05 002/0.0Z 08/11-06 023/0385-910 0.05/005-0.08

Painesville WTTP
28 0.08/0.15-005 0.02/0.02-0 02 53/10-07 37/652-0 13 0.05/00S-0.0S
235 007/012-005 0.02/003-902 J9/11-07 056/121-025  005/008~0 0%
238 006/011-005 002/0.02-002 37S/0%-06 Q390855027 00S/0407-00%
185 006/0 11-00S 0.02/002-0 22 g3S/10-07  022/527-5.08  007/0:2-0¢CE
128 007/0 12-0CS 032/002-002 03/693-07 031/043-0 17 0.05/005-20S
13 005/008-5305 0902/002-992 0703043 01%/C24-0 13 005/0905-0¢CS
V1B J08/C 10008 D O2/0 02002 G056 02S/028-) 12 DB/ 03008
235 ’JC‘j/O’C 905 0.02/002-002 D4/03-03 0IT/431-010  0847/0.1°-0 0%
038 £.09/C.17-0.08 002/002-0 602 S/TZ-02 Q17/¢27-01  Q.0%/0I2-5¢E

Big Creek

166 113/16-972  003/004-002 13/23-18 008,/C1i-005 0 31/0 2%-0 28

140 086C/1.67-012 (GI227/534-0.03 1 65/25-23 303/276-1 23 123/ T-5 74

S L BAL TPV, T M A T L S T v et YRR V5P Ay TO G e . S rE A I oy =y v Y TEL L B ST ey

e Brrn ey g



Table 4 (continued)

METALS

STREAM Hardness Ca-TOT Mg-TOT Fe-TOT Cd-TOT Cr-TOT

R (mg/1) {mg/1) (mg/1) (ug/t; fug/h ug)
225 93/112-65 26/31 6-18 67/8-5 1152/2080-2 - -
335 104/124-5G 29/35-12 737/8-33 i310/2925-280 - -
&1 118.8/128-102 3Z5/382-282 BE/Q2-7.3F 930/1610-370 - -
53 109 3/129-77  307/267-212 7.9/23-SS 1838,33:0-150 - -
3 S22/868-22%  193/329-77 95/106~77 E£8I1103C-220 L 2/02-C2 E6,.32- 30
Painesville WwWTP
23 464/520-215 S1/Z51-04 8§3/105-73 315/1655-20% 2/ a2-452 LI
235 428/73I-204 0 1AY/T86-T7T gi/107-758 357/'820-44C CZ/e2--22 0030 30
23 441/784-222 161/2843-75 9.1/103-76 1107/185C-210  «0.2/C2-«QZ CNTEENEM
133 323/472-203  11E/172-70 §.5/104-74 3850/127C-I3¢ GZra-¢z 207.30-20
1.38 3—13/-'37," 207 122/ 7a-59 Sos165-74 13127 C-100 CZ/02-C12 I I 20

tas 220/""' 28 74/113-3G 85/9.3-76  80S/1250-230 LI/ 202 RAVVRIESY

118 228/267-164  76/50-H4 €7/10.1-75  2202/3710-1160 (0 2/.62-0 12 0030~ 30
033 137/165-123  41/82-2 8.2/87-3.0  5SOS/1120-220 02/ C2-07 3G/ 26-.30
0 38 153/186-121 S0/61-3% 82/92-76 1850/2370-630 02/« 2-C 17 0 30- 20

Big Creek
165 179/196-167  56.1/60 5-32 10.1/108-9 1 1712/211C-81C
Chardon WWTP

140 188/220-1256 S% 4/5C 212

B VYRV

21/1413-59 67S/1858-280 0 - 000

Ul

(cont.)
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Table 4 (continued)

METALS (continued)

STREAM  As-TOT

Cu-TOT

Pb-TOT

Ni-TOT

In-TOT

RM (ug/") (ua/n) {ug/M) (ug/) {ug/1)

22¢ - - - - 12,/20-10
8% - - - - 23/25-158
£ 1 - - - - 25725
s - - -~ - 21 3/48-1C
31 25/2-2 T 0-a 2/2-2 a0/ <a0-<4Q  <10/<10--10

Painesville WWTP
28 2= 2 22002 3/7-2 A0704Q-.20  S10/010- 10
235 C3E/3-2 5 G-I 4€:5-7 <45/ 30--50  <1¢/410-10
23 222 TZ10-a T/7-2 WA0/7040-240  17/28-10
1ge w2 Q2D 2-02 55/6-2 AC/d0-¢40  10/10-30
136 23/3-2 020 2-0 2 Z0/6-2 W83/ cd0-- 40 32/10C-1C
1.4 222 SA02-00 250 20/-40-:30  10/710- G
118 23/2-2 Sl 0202 28/8-2 20/ 40-140 2S/2C-10
G35 2/2-2 D220 ZS/a-2 A0/ 80-<40 <10/ 0--10

2 2% o2/ 0Z2-02 327282 G0/ 040--40 0 1071610

Big Creek
16.8 -
140 -

EEY

40/40

10710
10/10




Taole 4 (continuzq)

MISCELLANEQUS

STREAM Na-TOT K-TOT Chloride Fecal Coliform
(g {ma/1 (ma/l) *#/100 mi
RS /18-10 - 20/26-14 124/240-2C
33 167/13-12 - 23/28-1S 192/330-80
£ 1¢3/21-17 - 27 3/30-24  270/420-120
S 17./21- - 2S731-18 215/°460-100
R 145/235-5 a3/6 -3 2 a70/882~1€S  263/470-S7
232 1457208 - S.I8T7-4D 447/951-171  300/420-110
2.:s 140;2684-52  S.0/6.4-<0 472/812-179  387/740-34
222 128/282-63 SC/EL 429/786-179 -
"3 . D4/14E-SE 4a727-07 D81/455-149  D226/210-43
12E 100/145-22  46/5.2-¢! 313/478-122 -
*is £3/99 FICEER Bl 1€0/222-48  128/120-77
1s g1/81 VAR 1S3/174-124 -
¢ IS 22748 23S 8 47,89-27 10S/200-!

2 (mean/maximum-mimimum) with N=< Means calculated using detection limit as the mimmum value where re

wis less than detecuion himit,

oorted

minimum



Doc. OEPA 03-001 Grand River Biol. WQ. Eval. May 31, 1988

Study Area

Population and industry are concentrated along the lower nine miles of the
Grand River in the city of Painesville and the village of Fairport Harbor.
Potential sources for water quality impacts include the village of
Harpersfield, effluent and runoff from the Gibbs Industrial Park, the
stormsewers servicing Glyco Chemical, Uniroyal, Arco Plastics, leachate
and runoff from the Diamond Shamrock soda ash and chromate dispcsal
landfills, the Painesville WWTP, Fairport Haroor WWTP, the Fainesville
Municipal Electric Plant (coal storage area), Republic Steel Grand River Lime
Piant, the Fairport Haroor Water Treatment Plant, the Morton Salt bulk
handling facilities at the mouth and the Chardon WWTP on Big Creek.

Previous biological and chemical/phvsical stuaies have documented geod to
excellent water quality upstream from the Lake crie infiuenced area of the
Grand River. Forty-two species of fich were collected :n the segment
between RM 9.3 and RM 5.3 quring a survey conaucted by NOACA in 1976
(NOACA 1978). This species st comparea vaveratly with the potential
spectes list for the segment and ranked 1t as ¢ne the highest quahity
segments evaiuated by NOACA 1n northeast Ohto Chemical water qualhity
revealed few problems. Iron has been the only parameter which regularly
violated water quality stardaras in this segment although histomcaily
infreguent violations of pnenols and leac have Seen reperted.

water guality problems in the Lake Erie infiuenced area of the Grand River
have improved zinca the passage of the Ciean water Act of 1272 During the
1970's violations of water quality standards ana/sor eievated concentrations
for iron, phenol, totai dissolved solids, chrome and chicrides were requiarly
detected. Implementation of pollution control strategies and plant closings
have resuited in reductions 1n water quality standard vioiat:ons and reauced
concentrations of the previousily mentioned chemicais. Currently iron is the
only parameter regularly violating WQS. Refer to Ohio EPA (1987a) for a
more complete discussion of the study area and water quahity trends in the
Grand River



Doc. OEPA 03-001 Grand River Biol. WQ. Eval. May Ji, 1588

Big Creek

- The unsewered area upstream from the Chardon WWTP showed evidenca
of impacted water qualhity with depressed dissolved oxygen concentrations
at every collection. Elevated total phosphorus from the Chardon WWTP
further impacted the water quality of Big Creek.

Physical Habitat for Aquatic Life(Figure 4, Table 8 ana Appencix Tasle
g)

Grand River

- A wide variety of habitats were encountered in the Grand River stua,
arsa, Upstream from RM 4.8 the Grand River is a fres flowing stream
with typical stream riffle, pool, run sequences. Severa!
sampling sites 1n this segment possess well developed riffles. 2 we™!
dc ined main chute and numerous large doulders. However one 3::2, =%
S.2, was dominated oy a bedrock dbottom and extensive shallows

- The segment downstream from RM 4.8 is influenced by Lake Ere waiz-
levels. The stream is no fonger free flowing with the dirsction zng 22es
of current denendent on lake level conditions in Lake Erie . No ~iffies ar
present in this estuary area although vegetated backwaters prevics
another type of habitat.

LA

(l

- The Qualitative Habitat Zvaluation Index (CHE!) 1n the upsiream r2
flowing portions of the Grand River ranged from 64 at RM's 4.< z2nd
a1 at RM 12.4indicating that this segment possesses habi ta
cacable of supporting good to exceplion .al warmwater biologics
communities. Habitat in the Lake Erie estuary area was less givarzs w'in
QHEI scores ranging between 50 at RM 0.6 and 64 at RM 4.4. The
indicate that this arsa is capable of supporting warmwater biclogica
communities typical of Lake Erie river mouth arsac,
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Big Creek

- Past channel activities in Big Creek upstream from Chardon result in
poor habitat for supporting aquatic communities (QHEI=40). Downstream
from Chardon QHEI's ranged from 50 at FM 159 to 83 at RM .5 indicating
the presence of habitat capable of supcerting fair to exceptional
warmwater biological communities

Macroinvertebrates (Tables 5-6, Figure 5. Azcendix Taple A)

Grand River

- Upstream sites (RM 28.4, 22.6,
of the Grand River yielded exc

2.2) in the free fiowing segment
ept 2
with [Cl's ranging from 46 at P M

{rarnvertebrate communities

- Sampling sites at R 8.6 and 5.4 (whicn #2rs 3am uled onlv w1th
qualitative methods) yielded good ta 2
communities. Qualitative taxa and 277 12x2 JeZilned compar d o
upstream values.

._\

- Macroinvertebrate communities at the Tirsi site in the estuary arsa
rasponding to the loss of riffle- run cevzooment yielded a somewhat
lower ICl score (36) than found at upstrzam sites but still recsived an

evaluation of very good.

- Stations in the Grand River estuary cu' 37 he :nf’ue nc2 of the
free-flowing portions of the stream (=™ 235, 2 1 and 0 3) yielded
macroinvertebrate communities Ju*;e-' IN€ 2000 renge This evaluation
1€ based on comparision with sampling ~2s4its from relatively
unimpacted sites in other Lake Erie estuaries. iCl valuec ranged from 20
at RM 0.8 to 24 at RM 3.0.

("’

Big Creek

- The macroinvertebrate community 1n 81g Creek upstream from Chardon
was impacted by the unsewered area anc ihe previous channelization. The
community was judged as poor at this site, RM 16.1, with only 28 taxa
collectea.
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Table 5. Macroinvertebrate community metrics and criteria for calculating
the Invertebrate Community Index (ICl) and ICl scores for evaluating
biological condition (Ohio EPA,1987).
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Total Numper of Taxa

Total Number of Mayfly Taxa
Total Number distly Taxa
Total Number of Dipreran Taxa
Percent Mayfly Compositicn

rcent Cacaietly Composition

ercent Tribe Tanytarsimi

M Gg Compesition

Dercent Other Dipteran and
Nen-insect Compesition

Cercent Tolerant Organisms
{from Table 5-2)

Total Number of Qualitative
EPT Taxa

varies with arainage area (Fi1g. 5-1)
Varies with drainage area (Fig. 5-2)
varies with dranage area (Fig. 5-3)
Varies with arainage area (Fig. 5-4)

0 o-17 17-34 54
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varies with drainage area (Fig. 5-
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0 G-18 !

Varies with drainace area (Fig 5-3)

Vartes with dramnage area (Fig. 5-9)

Varies with drainage area (Fig. 5-10)
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Table 6 . Summary of macroinvertebrate data collected from artificial
substrate samplers and from natural substrates in the Grand River and Big

Creek study area, July 29 to September 10, 1987.

Station Invertebrate  No Quant. No. Gual. Density
River Mile  Evaluation Community index Taxa Taxa (/fi.2)

Grand River
28.4 Excentional =0 35 68 2130
22.5 Exceptional 45 a3 63 489
13.6 Excentional 22 42 £6 1247
6.2 Excentional 43 44 64 1H17
4.3 Good 363 4z 46 441
30 Fair 248 33 30 I 104
2.1 Fair 228 23 28 1315
0.3 Fair 208 23 31 737
Station No. Qual. Rrelative
River Mile Evaluation Taxa Density  Predominant Crganisms

Grand River

8.6  Good-excentional 48 Moderate Caddisflies,midges,stoneflies
3.4  (Good-excentional 38 Moderate Caddisflies, midges

a- Biological criteria for 1Cl in Ohig EPA (1987b) do not apply in Lake Erte river mouth areas.
Evaluation is based on best professional judgement.
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Table 6 (cont'd)

Station No. Qual. Relative
River Mile Evaluation Taxa Density ~ Predominant Organisms

Bic Creek
16.1 Poor 28 Low Midges
13.8 Poor 20 Moderate Micges
142 Fair 38 Moderate Hvaropsychid caddisthies,

hiackflies
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- Downstream from the Chardon WWTP organic enrichment resulted in a
macroinvertebrate community also judged pcer although organism
density increased moderately.

- Some improvement was noticeq at the next site downstream with the
community improving to the fair range. Numper of taxa collected
increased from 20 to 38.

Fish (Tables 7-8, Figure 4, Appenaix D-z*

Grand River

- The fish community in the free flowing secmzant of the Grand River
generally attained or partiail y attalneg excsciional warmwater habitat
criteria where habitat was not evaluatsg a< ceing a limiting factor.

f""

- Habitat in the form of bedrock zhaillows zrzvznted excaptional
warmwater habitat attainment at ’RM S.Z D'S:naraes from the Gibbs
Industrial Park resuited in n¢ qiscernatle instream impact to the fisn
communities.

- Sampling sites 1n the Lake =~e ectuary ar
criteria with the exception of the two
from and adjacent to the two tandfiils {
impacted by leachate from tnese facilh t 1tat aid not appear to be 2
major factor contributing to the non-att ; t at these sites, since
QHEI scores were roughiy comparanie t¢ ne Jther sites in the estuary.

N

“illy attained ‘WwH
mmedlate!y downstream
! and 3.0) were clearly

+
~
<il

r (.\) (D =
"1
33

- The occurrancs of the intslerant river recrsze and black redhorse
downstream from the Painesviiie WWTP (&M 2 0) coupled with I1Bl and
fWB scores of 40 and 8.6 respectively supoors the observation
that the WWTP did not adversely impact the “ish community.

- The IB} and Iwb scores recorded at RM 2.0 2nd 0.6 rark among the higrest
that the Ohio EPA has measured at Lake Erie river mouth sampling
sites. The site at RM 0.6 appears to have the potential for even better
community performance. However silt, sand 2nd gravel deposits resulting
from runcff from the adjacent material narciing facility limit the fisn

l’
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Table 7. Fish sampling methods used in the Grand River and Big Creek
study area by the Ohio EPA during May- September, 1987.

River Number of Distance
Stream Name Mile Sampler Type Samples  Sampled
Orang River 226 A 2 C.50
Grand River 221 DA 2 0.20
Grand River 220 A 2 Q.44
Geang River 154 A 2 050
Grang River 13.3 A A 0=0
Grang River 9.0 A 2 0.50
Crang River 8.9 A 2 0.45
Grand River 6. A 2 0z0
Crand River S.2 A 3 0SC
Grand River 44 A 3 050
Grand River 43 A 2 .20
Crand River 30 A 3 0.20
Grand River 29 A 2 0.50
Crang River 290 A 3 0.50
Grang River 19 B 2 S0
Grang River 0t A 3 0SS0
Big Creek 16.3 E 3 012
Big Creek 12.9 D 3 0.17
B1g Creek 13.9 D 3 0.20
81g Creek 9.5 D 3 0.20

a Methods used in this survey follow guidelines established in Ohio EPA
(1987b) unless otherwise indicated.

R
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Table 8. Fish community indices based on electrofishing samples at16
locations sampled by Ohio EPA in the Grand River and Big Creek
study area during July-September, 1987.

Stream  Mean Mean Mean Modified  Index of
River No.of Cumulative Relative Relative Composite Composite  Biotic Narrative
Mile Species _Species Number Weight  Index Index Integrity OHFla  Evaiuation

Grand River

22.1 220 21 4215 73 93 93 50 87 nsd EwH
134 235 22 562.0 329 95 95 438 91 nsd EwH
90 235 23 137.4 152 8.8 8.7 47 80 Part.EwH
6.1 245 20 3260 646 94 94 54 77 =EwH
52 200 14 9%.0 3.9 84 8 4 45 64 WwH
440 160 13 142.0 1235 7.7 67" 29NS g4 Non-attain.
300 1170 17 118.0 153 6.1 S.9% 20N S2 Non-attain.
200 170 18 1840 255 8.4 8.3 40 60 WWH
060 190 17 3700 585 8.2 8.2 33 50 WWH
Big Creek
163 30 9 602.5. 00 43 4.0 40 40 WWH
i59¢C 53 8 2277 0.0 4. 23 23% 50 Non-attain
13.9C 90 11 5805 5.1 5.6 4.8 28" 67 Mon-attain.
gsc 147 14 19635 20.4 85 8.0 a2 83 Part. WWH
Ecareqinn Secoring Crateria

Exceptionsl warmwaler Habitat Wermwaler Hs0iist

1] JWe iB! wa

Boat SO G5 35 §3
Wading S0 2.4 38 8.0
Headwaters S0 N/A 40 N/A
Estuary areas N/A N/A 32 >7.5

a QHE! Qualitative habitat avaluation index
b estuary area sites

¢ headwaters sites (fwb criteria do not apply)
* sigmificant departure from bislogical critera.
ns non-significant departure from biological criteria (4Bl units; 0.5 Iwb units)
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community to existing levels. Only juvenile fish were found in this area
with the adult fish concentrated in beds of water celery at the end of the
Zone.

Big Creek

- The fish community at RM 16.3 achieved WWH criteria despite obvious
indications of nutrient enrichment in the unsewereqg area of Chardon
(1.e. the presence of sewage fungus) and poor habitat.

- Organic enrichment from the Chardon WWTP resulteg in significant non-
attainment of WWH criteria (values in the fair to ocor range) at the two
sites immediately downstream from the WwTP .

- Recovery from the impact of the Chardon WWTP to warmwatser
Habitat levels was achieved at RM 95, 6.2 miles cownsirezm from the
WWTP

WO

)

Summary— (Table 6,8 &
Grand River

The existing aquatic life use designation of the Granc ~iver and 21¢ Creex is
Warmwater Habitat. The Grand River is also classifiec 2¢ a State Resour
Water (SRW) from Route 322 to the Norfolk anc Western ravirgad tractle
south of Painesville and as Seasonal Salmonid Eaditat from the r’ar,:\ersf'e':o
Dam to the mouth. The results of the 1987 biologicai survey ndicate that
the use designation of the Grand River shoulc be Changad 0 uceot onal
Warmwater Habitat (EwH) from its headwaters to one ~2li mite cowngiraam
from the Route 2 bridge where the extensive pedrock sotiom preciuces 7o,
attainment of the EWH usea. The Lake £rie estuary area shoulc retain its
Warmwater Habitat (WWH) use designation pending further research mto e
brological potential of Lake Erte estuaries. Big Cresk snouid also retain 12
WWH use designation.

Macroinvertebrate and fish communities show full attainment of the Ewn
use at all sites in the free flowing segment of the Grand River excluding e
bedrock area just downstream from the Route 2 bridge and KM 3 0. The
presence of a combined sewer overflow in the sampling zone at k" 9.0 was
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Table 9. Summary of biolegical use attainment status for all sampling
locations in the Grand River and 3ig Creek study area, 1987.
Attainment status follows guidance in Ohio EPA (1987b).

River Mod.  Macrowinvert. Attainment
Mile 1Bl Iwbd Evaluation  Status Comments
Grand River

23.4 - - Sycaotionai Full EwH

2256 - - Excestional Full EWH Nonsig. departure

221 o0 3 - Full EWH Nonsig. departure

136 - - Excsotional Full EWH Nonsig. departure

134 43 e - Full EWH Nonsig. departurs
9.0 47 37 - Part. EwH CSO impacts IBI

meets, [WB doesnt

6.2 - - Excertional Full EWH Nonsig. departure
6.1 Sd e - Fuil BwH
g.2 5 34 - Full WwH
4.48 2ghs 57 - Nonatiain WWH WQ impacts from landfi!!
43 - - So00d Fuil WWH Macros more tolerant
z.08 30ns T2 Far Nonattain WWH ‘WQ impacts from lanafii}
2.14 - - Fair Nonattain.  WWH WQ impacts from landfill
2.0 40 33 - Full WWH

0.82 - - rar Nonattarn, WWH i1acros more sensitive
0.62 33 33 - Fuil WWH Improved WQ with dilution

by Lake Erie water
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Table G. (con't.)

River Mod. Macreoinvert. Attainment

Mile 1Bl Iwb Evaluation  Status Comments
Big Creek
16.3 40 NA - Nonattain. WWwH Nutrient enrich., poor napitat
16.1 - - Poor Nonattain. WwH Nutrient enrich., poor nanitat
19.9 23" NA - Nonattamn WWH Nutrient enrich., poor haoitat
1538 - - Poor* Nonattain WWH Mutrient enricn , poor habitat
142 - - rar MNonattain WWH Mutrient enrich., poor haoitat
139 28" NA - Monattain WWH Nutrient enrich.

95 4?2 NA - Attann WwH

a Estuary site

* significant decartur: rom Sluiogicel criteria.
ns non-significant cesarure from oipiogical criteria (= iBi units, 0.5 iwp units)
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responsible for the partial attainment of the EwWH use. Other portions of the
study area (i.e. the Grand River estuary and Big Creek) showed full
attainment of the WWH use cutside of areas impacted by degraded water
quality.

Impairment and nartial impairment of the WWH use was evident in the area
adjacent to anc gownstream from the the Diamond Shamrock waste lagoons.
Fish communities at RM 4.4 adjacent to the Diamond Shamrock salt lagoons
clearly did not meet Wwk criteria. One sampling on August 18th during a
period of low fiow yvieided only five individuals of three species of fish
with prior ang supsequent sampling yielding 20 and 15 species
respectively. ¢n 3ppezr fo have avoided this area during a period of high
stress. Macroinvertenrate sampling at RM 4.3 however reveaied (Cl scores in
the good range suggesting differing tolerances of the two organism groups
to chemicals iezcning from the lagoon. Indications of adaitional water
quality impacts wers feung at the next site downstream, RiM 3.0, wnich is
downgstream fram 2coth the Diamond Shamrock salt disposal fagoon and
chromate dispcsa: fagoon Although the macroinverteprate community
marginally atzairea ww= Criteria, the fish community was impacted with
index scores i e T2ir ~znge. Increased concentrations of total dissolved
solids, calcium, saaium. 2nd chlorides downstream from the lagoons also
confirms probier~c with "eaching from the lagoons and oeﬂraded water
guality: The fisn Zommunity snowed improvement at the next s

downstream, &~ 2 0. Diiution of Grand River water by water from Lake Erie
results i improvag watar guality and an improved rish community, Tnis is
important to notz since Thic site is also downstream from the Painesviile
WWTP No impac:t coula 22 attributed to the Painesville WwTR

Big Creek

Big Creek upstrsem irom ne Charden WWTP supports a warmwatar fisn
community desc 2 dovicus Indications of nutrient enrichment (i.e. the
presence of sewzce Tuncus) and past channel activities. The
macroinvertiebraie community however was degraded by these impacts
resulting in par:-at attainment of the warmwater use for this segment.
Downstream from the Chardon WWTP nutrient enrichment adversely impacts
both macroinverzebrate and fish communities. The macroinvertebrates
partially recove~ “rom this impact at the downstream site, RM 14.2, with
the number of guziitative taxa increasing from 20 to 28. The fish community
did not achieve wwH criteria until the site at RM 9.5 approximately 6.5
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miles downstream.

Recommendations

Based on the results of the 1987 intensive survey the following
recommendations are made for the Grand River study area:

N)

N

W

(9))

. The aquatic life use designation for the Grand River should be changed

from the current designation of WwH to EWH based on instream
biolagical performance for the segment extending from the
headwaters 7o RM 3.0.

The remaining Grand River from RM 5.0 downsiream to the mouth
shouia rezain the Wwh use pending further stuay into the biological
potential of Lake Erie estuaries.

Big Craex snoula retain 1ts WwH use designation.

Further investigation into the problem of ieacning from the

Diamona Shamrock salt and chromate disposal lagoons should be
conauctes. There is @ need to 1gentify where leachate or contaminated
FUROTT 1S @ntering the stream, wnich chemicais are entering the
stream, if there is acute or chronic toxicity associated with these
discharges, the extent of the problem ana methods to remediate the

Dronien

The unsewereq area upstream from Charden shouid be incorporated
INTO 2 comorenensive wasiewater treatment pian for Big Creek. Tnere
1S a neaq 7or 0oth InCreased capacity and IMproved treatment 7o yieid
efiluent capanle of supporting WwH biolegical communities.

. The axceptional macroinvertebrate and 11sh communities present in

the Grana River mainstem warrant protection througn sirict
enforcement of the anti-degradation policy.
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subjact: Diamond Shamrock Chromium Site ’ﬁh/

Sue MacMillan (OEPA-NEDG-DSHWM-CAS) and | observed preparations for
the required quarteriy ground water sampling at the Diamond Shamrock
Chromium Site par the July 14, 1883 Administrative Consent Order. When
ve arrived at the site at approximately10:00 AN, Bary Leone and an
assistant had just completad the bailing of well *3. We introduced
ourseives and explained that we vsere there {o observe their procedures.
The next well to be bailed was *10. However, well *#10 apparantly was
covered by materials used to stabilize the river bank and could not be
found. The next well bailed was well *3. A water level measurement in the
well was made with an electronic tape and the well was then bailed with a
2 inch plastic bailer. Deionized water was used ior decontamination of the
bailer and the electronic tape. The bailed water was placed into a five
gailon plastic pail. When asked how much was bailed {rom the wells, Mr.
Leone stated 10-15 bailer volumes or until dry. Mr. Laone statad that the
bailed water was transported to their laboratory for disposal.

wells #1 and 1A were bailed prior to our arrival. However, there was
obvious evidence (ie. muddied soil and "green” snow) that the water bailed
from the wells had been disposed on the ground. Faul Dugas firom Maxus
arrived at the site just as we were leaving. | informed Mr. Dugas of the
iikelyhood that bailed waters were disposed on the ground.

NCTE: Due to last minute changes by the Diamond Shamrock sampling crew,
this site visit observed well bailing procedures only and not well sampling
techniques as planned.

cc: Dan Bicknell





